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Ll ANSWER 1 OF 4 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 

TI Process for the biological production of 1, 3 -propanediol with high titer. 

AB The present invention provides an improved method for the biological 

production of 1 , 3-propanediol from a fermentable carbon source in a single 
microorganism. In one aspect of the present invention, an improved 
process for the conversion of glucose to 1, 3-propanediol is achieved by 
the use of an E. coli transformed with the Klebsiella pneumoniae dha 
regulon genes dhaR, orfY, dhaT, orfX, orfW, dhaBl, dhaB2, dhaB3, and orfZ, 
all these genes arranged in the same genetic organization as found in wild 
type Klebsiella pneumoniae. In another aspect of the present invention, 
an improved process for the production of 1, 3-propanediol from glucose 
using a recombinant E. coli containing genes encoding a G3PDH, a G3P 
phosphatase, a dehydratase, and a dehydratase reactivation factor compared 
to an identical process using a recombinant E. coli containing genes 
encoding a G3PDH, a G3P phosphatase, a dehydratase, a dehydratase 
reactivation factor and a 1 , 3 -propanediol oxidoreductase (dhaT). The 
dramatically improved process relies on the presence in E. coli of a gene 
encoding a non-specific catalytic activity sufficient to convert 
3 -hydroxypropionaldehyde to 1,3 -propanediol . 

ACCESSION NUMBER: 2003:129736 BIOSIS 

DOCUMENT NUMBER: PREV200300129736 

TITLE: Process for the biological production of 1, 3-propanediol 

with high titer. 

AUTHOR (S) : Emptage, Mark [Inventor, Reprint Author]; Haynie, Sharon L. 

[Inventor]/ Laffend, Lisa A. [Inventor]; Pucci, 
Jeff P. [Inventor]; Whited, Gregory [Inventor] 

CORPORATE SOURCE: Wilmington, DE, USA 

ASSIGNEE: E. I. du Pont de Nemours and Company 

PATENT INFORMATION: US 6514733 20030204 

SOURCE: Official Gazette of the United States Patent and Trademark 

Office Patents, (Feb 4 2003) Vol. 1267, No. 1. 
http://www.uspto.gov/web/menu/patdata.html . e-f ile. 
ISSN: 0098-1133 (ISSN print) . 

DOCUMENT TYPE: Patent 



LANGUAGE : 
ENTRY DATE: 



English 

Entered STN : 5 Mar 2003 

Last Updated on STN : 5 Mar 2003 



LI ANSWER 2 OF 4 USPATFULL on STN 

TI Process for the biological production of 1 , 3 -propanediol with high titer 

AB The present invention provides an improved method for the biological 
production of 1, 3-propanediol from a fermentable carbon source in a 
single microorganism. In one aspect of the present invention, an 
improved process for the conversion of glucose to 1,3 -propanediol is 
achieved by the use of an E. coli transformed with the Klebsiella 
pneumoniae dha regulon genes dhaR, orfY, dhaT, orfX, orfW, dhaBl, dhaB2, 
dhaB3, and orfZ, all these genes arranged in the same genetic 
organization as found in wild type Klebsiella pneumoniae. In another 
aspect of the present invention, an improved process for the production 
of 1, 3 -propanediol from glucose using a recombinant E. coli containing 
genes encoding a G3PDH, a G3P phosphatase, a dehydratase, and a 
dehydratase reactivation factor compared to an identical process using a 
recombinant E. coli containing genes encoding a G3PDH, a G3P 
phosphatase, a dehydratase, a dehydratase reactivation factor and a 
1,3 -propanediol oxidoreductase (dhaT) . The dramatically improved process 
relies on the presence in E. coli of a gene encoding a non-specific 
catalytic activity sufficient to convert 3-hydroxypropionaldehyde to 
1 , 3 -propanediol . 
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TI Process for the biological production of 1,3-propanediol with high titer 

AB The present invention provides an improved method for the biological 
production of 1,3-propanediol from a fermentable carbon source in a 
single microorganism. In one aspect of the present invention, an 
improved process for the conversion of glucose to 1,3-propanediol is 
achieved by the use of an E. coli transformed with the Klebsiella 
pneumoniae dha regulon genes dhaR, orfY, dhaT, orfX, orfW, dhaBl, dhaB2, 



dhaB3, and orfZ, all these genes arranged in the same genetic 
organization as found in wild type Klebsiella pneumoniae. In another 
aspect of the present invention, an improved process for the production 
of 1, 3 -propanediol from glucose using a recombinant E. coli containing 
genes encoding a G3PDH, a G3P phosphatase, a dehydratase, and a 
dehydratase reactivation factor compared to an identical process using a 
recombinant E. coli containing genes encoding a G3PDH, a G3P 
phosphatase, a dehydratase, a dehydratase reactivation factor and a 
1 , 3 -propanediol oxidoreductase (dhaT) . The dramatically improved process 
relies on the presence in E . coli of a gene encoding a non-specific 
catalytic activity sufficient to convert 3-hydroxypropionaldehyde to 
1 , 3 -propanediol . 
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*TI Process for the biological production of 1,3 -propanediol with high titer 

AB The present invention provides an improved method for the biological 
production of 1 , 3 -propanediol from a fermentable carbon source in a 
single microorganism. In one aspect of the present invention, an 
improved process for the conversion of glucose to 1, 3 -propanediol is 
achieved by the use of an E. coli transformed with the Klebsiella 
pneumoniae dha regulon genes dhaR, orfY, dhaT, orfX, orfW, dhaBl, dhaB2, 
dhaB3, and orfZ, all these genes arranged in the same genetic 
organization as found in wild type Klebsiella pneumoniae. In another 
aspect of the present invention, an improved process for the production 
of 1,3 -propanediol from glucose using a recombinant E. coli containing 
genes encoding a G3PDH, a G3P phosphatase, a dehydratase, and a 
dehydratase reactivation factor compared to an identical process using a 
recombinant E. coli containing genes encoding a G3PDH, a G3P 
phosphatase, a dehydratase, a dehydratase reactivation factor and a 
1, 3 -propanediol oxidoreductase (dhaT). The dramatically improved process 
relies on the presence in E. coli of a gene encoding a non-specific 
catalytic activity sufficient to convert 3-hydroxypropionaldehyde to 
1 , 3 -propanediol . 
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L2 ANSWER 1 OF 8 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
TI Bioconversion of a fermentable carbon source to 1, 3 -propanediol by a 

single microorganism. 
AB A process is provided for the bioconversion of a carbon substrate to 
1 , 3 -propanediol by a single organism utilizing either microorganisms 
containing the genes encoding for an active glycerol or diol dehydratase 
enzyme by contacting these organisms with a carbon substrate under the 
appropriate fermentation conditions. 



ACCESSION NUMBER: 
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TITLE: 
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TI Method for identifying the source of carbon in 1, 3-propanediol 



AB A new polypropylene terephthalate composition is provided. The polypropylene 
terephthalate is comprised of 1, 3 -propanediol and terephthalate. The 
1,3 -propanediol is produced by the bioconversion of a fermentable carbon 
source, preferably glucose. The resulting polypropylene terephthalate is 
distinguished from petrochem. produced polymer on the basis of dual 
carbon-isotopic fingerprinting which indicates both the source and the age 
of the carbon. 
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TI 1 , 3-Propanediol and polymer derivatives from a fermentable carbon source 

AB A new polypropylene terephthalate composition is provided. The polypropylene 
terephthalate is comprised of 1,3 -propanediol and terephthalate. The 
1,3 -propanediol is produced by the bioconversion of a fermentable carbon 
source, preferably glucose. The resulting polypropylene terephthalate is 
distinguished from petrochem. produced polymer on the basis of dual 
carbon-isotopic fingerprinting, which indicates both the source and the 
age of the carbon. Thus, Escherichia coli transformed with the dha 
regulon of Klebsiella pneumoniae, was able to produce 8.1-10.9 g/L 
1, 3 -propanediol . This biol . produced monomer was then used to produce 
polypropylene terephthalate. 
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Bioconversion of a fermentable carbon source to 1,3-propanediol by a 
single microorganism expressing a foreign glycerol or diol dehydratase 
gene 

A process is provided for the bioconversion of a carbon substrate, 
preferably glucose, to 1,3-propanediol by a single organism utilizing 
microorganisms containing the genes encoding for an active glycerol or diol 
dehydratase enzyme. Specifically, the glycerol dehydratase gene of 
Klebsiella pneumoniae is used to prepare a transgenic microorganism capable 
of forming 1,3-propanediol from glucose in high yield. A cosmid covering 
the dha regulon of K. pneumoniae was cloned and the gene for the 
dehydratase (dhaBl, dhaB2, dhaB3) and the propanediol dehydrogenase were 
cloned and expressed in a variety of prokaryotic and eukaryotic microbial 
hosts with the manufacture of the propanediol from glucose or maltose 
demonstrated. 
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*TI 1,3 -propanediol and polymer derivatives from a fermentable carbon source 

AB A new polypropylene terephthalate composition is provided. The 
polypropylene terephthalate is comprised of 1, 3 -propanediol and 
terephthalate. The 1 , 3 -propanediol is produced by the bioconversion of a 
fermentatble carbon source, preferable glucose. The resulting 
polypropylene terephthalate is distinguished from petrochemically 
produced polymer on the basis of dual carbon- isotopic fingerprinting 
which indicates both the source and the age of the carbon. 
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TI Method for identifying the source of carbon in 1,3-propanediol 
AB A new polypropylene terephthalate composition is provided. The 
polypropylene terephthalate is comprised of 1,3-propanediol and 
terephthalate. The 1,3-propanediol is produced by the bioconversion of a 
fermentatble carbon source, preferable glucose. The resulting 
polypropylene terephthalate is distinguished from petrochemically 
produced polymer on the basis of dual carbon- isotopic fingerprinting 
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TI Bioconversion of a fermentable carbon source to 1,3-propanediol by a 

single microorganism 

AB A process is provided for the bioconversion of a carbon substrate to 
1,3-propanediol by a single organism utilizing either microorganisms 
containing the genes encoding for an active glycerol or diol dehydratase 
enzyme by contacting these organisms with a carbon substrate under the 
appropriate fermentation conditions. 
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TI Bioconversion of a fermentable carbon source to 1, 3 -propanediol by a 
single microorganism 

AB A process is provided for the bioconversion of a carbon substrate to 
1, 3-propanediol by a single organism utilizing either microorganisms 
containing the genes encoding for an active glycerol or diol dehydratase 
enzyme by contacting these organisms with a carbon substrate under the 
appropriate fermentation conditions. 
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TI Process for the biological production of 1, 3 -propanediol with high titer 

AB The present invention provides an improved method for the biological 
production of 1, 3 -propanediol from a fermentable carbon source in a 
single microorganism. In one aspect of the present invention, an 
improved process for the conversion of glucose to 1 , 3-propanediol is 
achieved by the use of an E. coli transformed with the 
Klebsiella pneumoniae dha regulon genes dhaR, orfY, dhaT 
, orfX, orfW, dhaBl, dhaB2, dhaB3, and 



orfZ, all these genes arranged in the same genetic organization as found 
in wild type Klebsiella pneumoniae. In another aspect of the 
present invention, an improved process for the production of 
1, 3-propanediol from glucose using a recombinant E. coli containing 
genes encoding a G3PDH, a G3P phosphatase, a dehydratase, and a 
dehydratase reactivation factor compared to an identical process using a 
recombinant E. coli containing genes encoding a G3PDH, a G3P 
phosphatase, a dehydratase, a dehydratase reactivation factor and a 
1, 3-propanediol oxidoreductase (dhaT) - The dramatically 
improved process relies on the presence in E. coli of a gene encoding a 
non-specific catalytic activity sufficient to convert 
3-hydroxypropionaldehyde to 1, 3-propanediol . 
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*TI Promoter and plasmid system for genetic engineering 

AB This invention provides a series of low-copy number plasmids comprising 
restriction endonuclease recognition sites useful for cloning at least 
three different genes or operons, each flanked by a terminator sequence, 
the plasmids containing variants of glucose isomerase promoters for 
varying levels of protein expression. The materials and methods are 
useful for genetic engineering in microorganisms, especially where 
multiple genetic insertions are sought. 
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TI Promoter and plasmid system for genetic engineering 

AB This invention provides a series of low-copy number plasmids comprising 
restriction endonuclease recognition sites useful for cloning at least 
three different genes or operons, each flanked by a terminator sequence, 
the plasmids containing variants of glucose isomerase promoters for 
varying levels of protein expression. The materials and methods are 
useful for genetic engineering in microorganisms, especially where 
multiple genetic insertions are sought. 
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Process for the biological production of 1, 3 -propanediol with high yield 
The present invention provides a microorganism useful for biologically 



producing 1,3 -propanediol from a fermentable carbon source at higher 
yield than was previously known. The complexity of the cof actor 
requirements necessitates the use of a whole cell catalyst for an 
industrial process that utilizes this reaction sequence to produce 
1,3-propanediol . The invention provides a microorganism with disruptions 
in specified genes and alterations in the expression levels of specified 
genes that is useful in a higher yielding process to produce 
1 , 3 -propanediol . 
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TI Process for the biological production of 1,3-propanediol with high titer 

AB The present invention provides an improved method for the biological 

production of 1,3-propanediol from a fermentable carbon source in a 
single microorganism. In one aspect of the present invention, an 
improved process for the conversion of glucose to 1,3-propanediol is 
achieved by the use of an E. coli transformed with the 
Klebsiella pneumoniae dha regulon genes dhaR, orfY, dhaT 
, orfX, orfW, dhaBl, dhaB2 , dhaB3 , and 

orfZ, all these genes arranged in the same genetic organization as found 
in wild type Klebsiella pneumoniae. In another aspect of the 
present invention, an improved process for the production of 
1,3-propanediol from glucose using a recombinant E. coli containing 
genes encoding a G3PDH, a G3P phosphatase, a dehydratase, and a 
dehydratase reactivation factor compared to an identical process using a 
recombinant E. coli containing genes encoding a G3PDH, a G3P 
phosphatase, a dehydratase, a dehydratase reactivation factor and a 
1,3-propanediol oxidoreductase (dhaT). The dramatically 
improved process relies on the presence in E. coli of a gene encoding a 
non-specific catalytic activity sufficient to convert 
3 -hydroxypropionaldehyde to 1,3 -propanediol . 
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TI 1,3 -propanediol and polymer derivatives from a fermentable carbon source 

AB A new polypropylene terephthalate composition is provided. The 
polypropylene terephthalate is comprised of 1, 3 -propanediol and 
terephthalate. The 1 , 3 -propanediol is produced by the bioconversion of a 
fermentatble carbon source, preferable glucose. The resulting 
polypropylene terephthalate is distinguished from petrochemically 
produced polymer on the basis of dual carbon- isotopic fingerprinting 
which indicates both the source and the age of the carbon. 
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t TI Process for the biological production of 1 , 3 -propanediol with high titer 

AB The present invention provides an improved method for the biological 
production of 1, 3-propanediol from a fermentable carbon source in a 
single microorganism. In one aspect of the present invention, an 
improved process for the conversion of glucose to 1 , 3-propanediol is 
achieved by the use of an E. coli transformed with the 
Klebsiella pneumoniae dha regulon genes dhaR, orfY, dhaT 
, orfX, orfW, dhaBl, dhaB2, dhaB3, and 

orfZ, all these genes arranged in the same genetic organization as found 

in wild type Klebsiella pneumoniae. In another aspect of the 

present invention, an improved process for the production of 

1, 3-propanediol from glucose using a recombinant E. coli containing 

genes encoding a G3PDH, a G3P phosphatase, a dehydratase, and a 

dehydratase reactivation factor compared to an identical process using a 

recombinant E. coli containing genes encoding a G3PDH, a G3P 

phosphatase, a dehydratase, a dehydratase reactivation factor and a 

1, 3-propanediol oxidoreductase (dhaT) . The dramatically 

improved process relies on the presence in E. coli of a gene encoding a 

non-specific catalytic activity sufficient to convert 

3 -hydroxypropionaldehyde to 1,3 -propanediol . 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



.PATENT ASSIGNEE (S) 



2003 : 33323 USPATFULL 

Process for the biological production of 

1 , 3 -propanediol with high titer 

Emptage, Mark, Wilmington, DE, United States 

Haynie, Sharon L. , Philadelphia, PA, United States 

Laffend, Lisa A., Claymont, DE, United States 

Pucci, Jeff P., Pacifica, CA, United States 

Whited, Gregory, Belmont, CA, United States 

E. I. du Pont de Nemours and Company, Wilmington, DE, 

United States (U.S. corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 



NUMBER 



US 6514733 

US 2000-641652 



KIND 



DATE 



Bl 



20030204 
20000818 



o: 



NUMBER 



DATE 



.PRIORITY INFORMATION: 
DOCUMENT TYPE: 
FILE SEGMENT: 
PRIMARY EXAMINER: 
ASSISTANT EXAMINER: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



US 1999-149534P 19990818 (60) 
Utility 
GRANTED 

Prouty, Rebecca E. 
Walicka, Malgorzata A 
6 
1 

6 Drawing Figure (s); 6 Drawing Page(s) 
3730 



L5 ANSWER 8 OF 12 USPATFULL on STN 

TI METHOD FOR THE RECOMBINANT PRODUCTION OF 1 , 3 -PROPANEDIOL 

AB The present invention provides an improved method for the production of 
1, 3-propanediol from a variety of carbon sources is an organism 
comprising DNA encoding protein X of a dehydratase or protein X in 
combination with at least one of protein 1, protein 2 and protein 3. The 
protein X may be isolated from a diol dehydratase or a glycerol 
dehydratase. The present invention also provides host cells comprising 



protein X that are capable of increased production of 1, 3 -propanediol . 
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TI Method for the production of 1 , 3-propanediol by recombinant organisms 
comprising genes for vitamin B12 transport 

AB Recombinant organisms are provided comprising genes encoding genes 

encoding glycerol dehydratase, 1, 3-propanediol oxidoreductase, a gene 
encoding vitamin B. sub. 12 receptor precursor (BtuB) , a gene encoding 
vitamin B. sub. 12 transport system permease protein (BtuC) and a gene 
encoding vitamin B. sub. 12 transport ATP-binding protein (BtuD) . The 
recombinant microorganism is contacted with a carbon substrate and 
1, 3-propanediol is isolated from the growth media. 
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TI Method for identifying the source of carbon in 1,3-propanediol 
AB A new polypropylene terephthalate composition is provided. The 
polypropylene terephthalate is comprised of 1,3-propanediol and 
terephthalate. The 1,3-propanediol is produced by the bioconversion of a 
fermentatble carbon source, preferable glucose. The resulting 
polypropylene terephthalate is distinguished from petrochemically 
produced polymer on the basis of dual carbon- isotopic fingerprinting 
which indicates both the source and the age of the carbon. 
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TI Method for the recombinant production of 1,3-propanediol 
AB The present invention provides an improved method for the production of 
1,3-propanediol from a variety of carbon sources in an organism capable 
of 1,3-propanediol production and comprising DNA encoding protein X of a 
microorganismal dehydratase or protein X in combination with at least 
one of protein 1, protein 2 and protein 3, which proteins are comparable 
to those encoded by orfY, orfX and orfW, respectively from a 
microorganismal dha regulon. The protein X may be isolated from a diol 
dehydratase or a glycerol dehydratase. The present invention also 
provides host cells comprising protein X that are capable of increased 
production of 1,3-propanediol. 
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TI Method for the production of 1,3 -propanediol by recombinant 
microorganisms 

AB Recombinant organisms are provided comprising genes encoding 

glycerol -3 -phosphate dehydrogenase, glycerol -3 -phosphatase, glycerol 
dehydratase and 1, 3 -propanediol oxidoreductase activites useful for the 
production of 1, 3 -propanediol from a variety of carbon substrates. 
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TI Process for the biological production of 1,3-propanediol with high titer 

AB The present invention provides an improved method for the biological 
production of 1,3-propanediol from a fermentable carbon source in a 
single microorganism. In one aspect of the present invention, an 
improved process for the conversion of glucose to 1,3-propanediol is 
achieved by the use of an E. coli transformed with the 
Klebsiella pneumoniae dha regulon genes dhaR, orfY, dhaT, orfX, 
orfW, dhaBl, dhaB2, dhaB3, and orfZ, all these genes arranged in the 
same genetic organization as found in wild type Klebsiella 
pneumoniae. In another aspect of the present invention, an improved 
process for the production of 1,3-propanediol from glucose using a 
recombinant E. coli containing genes encoding a G3PDH, a G3P 
phosphatase, a dehydratase, and a dehydratase reactivation factor 
compared to an identical process using a recombinant E. coli containing 
genes encoding a G3PDH, a G3P phosphatase, a dehydratase, a dehydratase 
reactivation factor and a 1,3-propanediol oxidoreductase (dhaT) . The 
dramatically improved process relies on the presence in E. coli of a 
gene encoding a non-specific catalytic activity sufficient to convert 
3-hydroxypropionaldehyde to 1,3-propanediol. 
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TI Promoter and plasmid system for genetic engineering 

AB This invention provides a series of low-copy number plasmids comprising 
restriction endonuclease recognition sites useful for cloning at least 
three different genes or operons, each flanked by a terminator sequence, 
the plasmids containing variants of glucose isomerase promoters for 
varying levels of protein expression. The materials and methods are 
useful for genetic engineering in microorganisms, especially where 
multiple genetic insertions are sought. 
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TI Production of 3-hydroxypropionic acid in recombinant organisms 

AB The production of 3-hydroxypropionic acid (3 -HP) from glycerol in a 
bacterial host is described. 3 -HP is a useful feedstock for the 
production of polymeric materials. The genetic engineering of a 
bacterial host with two enzymes is sufficient to enable production of 
3 -HP. One enzyme is a glycerol dehydratase and the other is an aldehyde 
dehydrogenase . 
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*TI Promoter and plasmid system for genetic engineering 

AB This invention provides a series of low-copy number plasmids comprising 
restriction endonuclease recognition sites useful for cloning at least 
three different genes or operons, each flanked by a terminator sequence, 
the plasmids containing variants of glucose isomerase promoters for 
varying levels of protein expression. The materials and methods are 
useful for genetic engineering in microorganisms, especially where 
multiple genetic insertions are sought. 
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TI Methods for producing end-products from carbon substrates 

AB The present invention provides means for the production of desired 

end-products of in vitro and/or in vivo bioconversion of biomass -based 
feed stock substrates, including but not limited to such materials as 
starch and cellulose. In particularly preferred embodiments, the methods 
of the present invention do not require gelat inization and/or 
liquefaction of the substrate. 
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TI Process for the biological production of 1 , 3 -propanediol with high yield 



AB The present invention provides a microorganism useful for biologically 
producing 1 , 3 -propanediol from a fermentable carbon source at higher 
yield than was previously known. The complexity of the cof actor 
requirements necessitates the use of a whole cell catalyst for an 
industrial process that utilizes this reaction sequence to produce 
1 , 3 -propanediol . The invention provides a microorganism with disruptions 
in specified genes and alterations in the expression levels of specified 
genes that is useful in a higher yielding process to produce 
1 , 3 -propanediol . 
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TI Methods for producing end-products from carbon substrates 

AB The present invention provides means for the production of desired 

end-products of in vitro and/or in vivo bioconversion of biomass -based 
feed stock substrates, including but not limited to such materials as 
starch and cellulose. In particularly preferred embodiments, the methods 
of the present invention do not require gelatinization and/or 
liquefaction of the substrate. 
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TI Process for the biological production of 1 , 3 -propanediol with high titer 

AB The present invention provides an improved method for the biological 
production of 1, 3-propanediol from a fermentable carbon source in a 
single microorganism. In one aspect of the present invention, an 
improved process for the conversion of glucose to 1, 3-propanediol is 
achieved by the use of an E. coli transformed with the 
Klebsiella pneumoniae dha regulon genes dhaR, orfY, dhaT, orfx, 
orfW, dhaBl, dhaB2, dhaB3, and orfZ, all these genes arranged in the 
same genetic organization as found in wild type Klebsiella 
pneumoniae. In another aspect of the present invention, an improved 
process for the production of 1, 3-propanediol from glucose using a 
recombinant E. coli containing genes encoding a G3PDH, a G3P 
phosphatase, a dehydratase, and a dehydratase reactivation factor 
compared to an identical process using a recombinant E. coli containing 
genes encoding a G3PDH, a G3P phosphatase, a dehydratase, a dehydratase 
reactivation factor and a 1 , 3-propanediol oxidoreductase (dhaT). The 
dramatically improved process relies on the presence in E. coli of a 
gene encoding a non-specific catalytic activity sufficient to convert 
3 -hydroxypropionaldehyde to 1,3 -propanediol . 
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TI 1, 3 -propanediol and polymer derivatives from a fermentable carbon source 

AB A new polypropylene terephthalate composition is provided. The 
polypropylene terephthalate is comprised of 1, 3 -propanediol and 
terephthalate. The 1, 3 -propanediol is produced by the bioconversion of a 
fermentatble carbon source, preferable glucose. The resulting 
polypropylene terephthalate is distinguished from petrochemical ly 
produced polymer on the basis of dual carbon- isotopic fingerprinting 
which indicates both the source and the age of the carbon. 
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TI Process for the biological production of 1 , 3 -propanediol with high titer 

AB The present invention provides an improved method for the biological 
production of 1 , 3 -propanediol from a fermentable carbon source in a 
single microorganism. In one aspect of the present invention, an 
improved process for the conversion of glucose to 1,3 -propanediol is 
achieved by the use of an E. coli transformed with the 
Klebsiella pneumoniae dha regulon genes dhaR, orfY, dhaT, orfX, 
orfW, dhaBl, dhaB2, dhaB3, and orfZ, all these genes arranged in the 
same genetic organization as found in wild type Klebsiella 
pneumoniae. In another aspect of the present invention, an improved 
process for the production of 1 , 3 -propanediol from glucose using a 
recombinant E. coli containing genes encoding a G3PDH, a G3P 
phosphatase, a dehydratase, and a dehydratase reactivation factor 
compared to an identical process using a recombinant E. coli containing 
genes encoding a G3PDH, a G3P phosphatase, a dehydratase, a dehydratase 
reactivation factor and a 1,3 -propanediol oxidoreductase (dhaT) . The 
dramatically improved process relies on the presence in E. coli of a 
gene encoding a non-specific catalytic activity sufficient to convert 
3 -hydroxypropionaldehyde to 1,3 -propanediol . 
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"TI METHOD FOR THE RECOMBINANT PRODUCTION OF 1 , 3 -PROPANEDIOL 

AB The present invention provides an improved method for the production of 
1, 3 -propanediol from a variety of carbon sources is an organism 
comprising DNA encoding protein X of a dehydratase or protein X in 
combination with at least one of protein 1, protein 2 and protein 3. The 
protein X may be isolated from a diol dehydratase or a glycerol 
dehydratase. The present invention also provides host cells comprising 
protein X that are capable of increased production of 1 , 3-propanediol . 
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TI Method for the production of 1,3-propanediol by recombinant organisms 
comprising genes for vitamin B12 transport 

AB Recombinant organisms are provided comprising genes encoding genes 

encoding glycerol dehydratase, 1,3-propanediol oxidoreductase, a gene 
encoding vitamin B. sub. 12 receptor precursor (BtuB) , a gene encoding 
vitamin B. sub. 12 transport system permease protein (BtuC) and a gene 
encoding vitamin B. sub. 12 transport ATP-binding protein (BtuD) . The 
recombinant microorganism is contacted with a carbon substrate and 
1,3-propanediol is isolated from the growth media. 
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TI Method for identifying the source of carbon in 1,3-propanediol 

AB A new polypropylene terephthalate composition is provided. The 
polypropylene terephthalate is comprised of 1,3-propanediol and 
terephthalate. The 1,3-propanediol is produced by the bioconversion of a 
fermentatble carbon source, preferable glucose. The resulting 
polypropylene terephthalate is distinguished from petrochemically 
produced polymer on the basis of dual carbon- isotopic fingerprinting 
which indicates both the source and the age of the carbon. 
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TI Method for the recombinant production of 1 , 3 -propanediol 

AB The present invention provides an improved method for the production of 

1 , 3 -propanediol from a variety of carbon sources in an organism capable 

of 1 , 3 -propanediol production 

and comprising DNA encoding protein X of a microorganismal dehydratase 
or protein X in combination with at least one of protein 1, protein 2 
and protein 3, which proteins are comparable to those encoded by orfY, 
orfX and orfW, respectively from a microorganismal dha regulon. The 
protein X may be isolated from a diol dehydratase or a glycerol 
dehydratase. The present invention also provides host cells comprising 
protein X that are capable of increased production of 1, 3 -propanediol . 
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TI Bioconversion of a fermentable carbon source to 1 , 3-propanediol by a 
single microorganism 

AB A process is provided for the bioconversion of a carbon substrate to 
1, 3-propanediol by a single organism utilizing either microorganisms 
containing the genes encoding for an active glycerol or diol dehydratase 
enzyme by contacting these organisms with a carbon substrate under the 
appropriate fermentation conditions. 
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TI Method for the production of 1 , 3-propanediol by recombinant 

microorganisms 

AB Recombinant organisms are provided comprising genes encoding 

glycerol -3 -phosphate dehydrogenase, glycerol -3 -phosphatase , glycerol 
dehydratase and 1, 3-propanediol oxidoreductase activites useful for the 
production of 1 , 3-propanediol from a variety of carbon substrates. 
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TI Production of 1, 3 -propanediol from glycerol by recombinant bacteria 

expressing recombinant diol dehydratase 

AB A process is provided for the bioconversion of glycerol to 

1,3-propanediol in which genes from a bacteria known to possess a diol 
dehydratase enzyme for 1, 2 -propanediol degradation are cloned into a 
bacterial host and the host is grown in the presence of glycerol; 
expression of the foreign genes in the host cell facilitates the 
enzymatic conversion of glycerol to 1,3-propanediol which is isolated 
from the culture. 
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TI Bioconversion of a fermentable carbon source to 1,3-propanediol by a 
single microorganism 

*AB A process is provided for the bioconversion of a carbon substrate to 
1,3-propanediol by a single organism utilizing either microorganisms 
containing the genes encoding for an active glycerol or diol dehydratase 



enzyme by contacting these organisms with a carbon substrate under the 
appropriate fermentation conditions. 
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TI Production of 1 , 3-propanediol from glycerol by recombinant bacteria 

expressing recombinant diol dehydratase 

AB A process is provided for the bioconversion of glycerol to 

1, 3-propanediol in which genes from a bacteria known to possess a diol 
dehydratase enzyme for 1, 2 -propanediol degradation are cloned into a 
bacterial host and the host is grown in the presence of glycerol; 
expression of the foreign genes in the host cell facilitates the 
enzymatic conversion of glycerol to 1, 3-propanediol which is isolated 
from the culture. 
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TI Process for making 1 , 3-propanediol from carbohydrates using mixed 



microbial cultures 

AB The present invention provides a process for the biotransformation of a 
carbohydrate carbon source to 1,3-propanediol using mixed yeast and 
bacterial cultures wherein the carbohydrate is first fermented to 
glycerol by the yeast cell and then converted to 1, 3 -propanediol by the 
bacterial cell containing an active diol or glycerol 
dehydratase enzyme in this process both the yeast and 
bacterial cultures are supported on the same carbon source, and 
1,3-propanediol is isolated from the media. 
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